SUMMARY The state of 36 knee joints of 32 rheumatic patients was evaluated after surgical synovectomy, the follow-up period varying from 2 to 39 months. Synovitis was suspected by arthroscopy in 67 % and verified histologically in 52 %, although in a milder form than at the time of synovectomy. The regenerated synovial tissue was less permeable to serum proteins and contained lower activities of lysosomal enzymes than the excised synovial tissue. Although the number of leucocytes decreased in the joint fluid after synovectomy, the activities of lysosomal enzymes were lowered only slightly, and there was no change in the amount of C3 and C4 components of complement pathway.
In the past the popularity of synovectomy as a therapeutic procedure for rheumatic joints has varied greatly, but during the last 20 years the operation has held a prominent role in the treatment of rheumatoid arthritis. Especially in the knee joint it has been reported to diminish pain, increase motility, and decrease the inflammatory reaction of the joint.`-5
Objective evaluation of the results of the operation is difficult. Though well controlled clinical studies are rare, subjective evaluations by patients have shown great benefit from the operation. However, if the results are evaluated critically by objective criteria (x-rays and laboratory studies), the benefits are temporary in a large number of cases, and with longer follow-up times the incidence of failure increases. [6] [7] [8] The regenerating synovial membrane seems to have several characteristics typical of rheumatic synovial tissue, '0 but the lytic activity of regenerated synovial membrane and changes in the synovial fluid and tissue after synovectomy are not clearly understood. We have performed postoperative arthroscopy in 32 patients and evaluated the clinical results of the operation as well as the histopathology of the regenerated synovial membrane. The activity of the inflammatory process at the time of operation and at arthroscopy was also estimated by assaying Accepted for publication 15 December 1981. Correspondence to Dr. L. Peltonen, Department of Anatomy, University of Oulu, Kajaanintie 52 A, SF-90220 Oulu 22, Finland.
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lysosomal enzymes-mediators of inflammation-in the synovial fluid and tissue. To analyse the immunological changes in the joint before and after operation the amounts of 2 components of complement were assayed.
Materials and methods
In the northern Finnish hospital of Paivarinne synovectomy was performed on the knee joints of 53 patients from 12 December, 1975 to 2 February, 1978 . Thirty-two of these patients were selected for follow-up study, mainly because of the shorter distance they had to travel from home to hospital. All the patients fulfilled the criteria of the American Rheumatism Association for rheumatiod arthritis.11 They were selected for the operation by a team of surgeons and rheumatologists. The main indication for surgery was persistent chronic synovitis with pain and restricted function. Details of patients are presented in Table 1 .
The erythrocyte sedimentation rates (ESR) values, blood cell counts, serological values (Waaler-Rose, latex) , and x-ray films of the operated and contralateral joints were checked immediately before operation and at the time of arthroscopy. Surgical technique. Synovectomy was performed through 2 parapatellar incisions placed 1-2 cm medial and lateral to the patella.The operative pro- cedure consisted of excision of the synovium from the suprapatellar region, the lateral and medial reflections along the condyle, the intercondylar region, and the posterior synovial membrane. Intact menisci, present in 10% of the cases, were not excised. Postoperative management. The mobilisation of the operated joint was started immediately on the day after operation. Only one patient required knee joint manipulation under general anaesthesia.The patients were allowed to walk with partial weight bearing on the first day and total weight bearing about one week after operation. The usual hospital stay was 2-4 weeks.
Arthroscopic technique. The arthroscopies were performed with Storz fiberoptic instruments under local anaesthesia with full sterile technique. Samples of synovial fluid were collected if present. A full visual survey was made of the synovial membrane of the suprapatellar pouch, medial and lateral capsular walls, and over the intrapatellar fat pad, and biopsies with arthroscope forceps were taken from the medial suprapatellar area, several pieces of the most affected synovial membrane being taken for histological and chemical studies. After the operation the patients were observed in hospital for 24 hours, and no complication were recorded.
Evaluation ofthe result ofsynovectomy. A detailed worksheet for each knee was prepared for this prospective study. It included reports of laboratory values, vasculitis, rheumatoid nodules, number of flare-ups, number of joints involved, range of motion of the knee, instability, deformity, subjective and objective evaluation of surgery (see below), and roentgenographic assessment of joint tissues (see below). A similar worksheet was completed before the synovectomy and at the time of arthroscopy. The follow-up of patients (the time between synovectomy and arthroscopy) ranged from 2 to 39 months (see Table 1 ). The clinical status of the knee was assessed by the method of Merle d'Aubigne ( In addition to the synovial histology the arthroscopic scoring showed a satisfactory statistically significant correlation with the clinical findings. If the subjective and objective scores given to the functions of the operated knee joint (see Tables 2 and 3) were summed, and this so-called total clinical score was compared with arthroscopic grading, good agreement was found (p=0O024, Kendall). There was also a good correlation (p=0O018, Kendall) between the subjective assessment by patients of the effect of synovectomy and arthroscopic follow-up in groups I-III (see Table 3C ). In contrast, there was no significant correlation between histological scoring and the patient's clinical grade.
ACTIVITIES OF LYSOSOMAL ENZYMES IN REGENERATED SYNOVIAL MEMBRANE
The histology of regenerated synovial tissue showed decreased inflammatory or rheumatic changes in comparison with the condition before operation. This finding was also clearly demonstrated by the lower activities of lysosomal enzymes in the synovial membrane.
Adequate samples of synovial tissue, from which enzyme activities could be measured both at synovectomy and later at arthroscopy, were available from 15 RA patients (Table 4 ). The 15 samples were from an unselected group of patients. The histological grades of the synovial tissues were 1-11 (mean + SD= 6O01 + 3 40), the comparable values for all subjects of this study being 0-11 (mean + SD=5 81 + 3 53). Arthroscopic and clinical parameters of these patients also showed that they did indeed form a group taken at random from our total sample.
The enzyme activities decreased in all samples; (Table  5 ). The activity of acid phosphatase increased in 5 patients and decreased in 9 patients, which is an insignificant deviation from chance (0=0A424 in the sign test). When the extent of the change of acid phosphatase activity was analysed by the Wilcoxon test for pair difference, the change was found to be significant at the 5 % level, and paramateric variance analysis gave p=0 033 (Table 5 ). The activity of cathepsin-D decreased in 11 and increased in 3 patients, giving a significance of p=0 0057 in the sign test. Closer analysis with the Wilcoxon test confirmed the significance of the result at the 1 % level, and with parametric variance analysis p=0 009 (Table 5) . Thus, of the 4 lysosomal enzymes tested, only cathepsin-D and acid phosphatase activities dropped significantly after synovectomy. However, both remained at a higher level than in the reference group (Table 5 ). The activities of all 4 lysosomal enzymes were mainly found in the cell pellet fractions of the joint fluid, the amounts of enzymes activities bound to cell fraction varying between 58 and 93 % (mean + SD= 77 -2 + 11 *9 %Yo) of the total activity. The number of leucocytes was clearly decreased (40-95 %, mean + SD=74-4'% ±18-2%) in all follow-up samples (n= 15) from the level observed in the synovectomy specimens.
To follow the permeability of the regenerated synovial membrane, the amount of total protein in synovial fluid was assayed. The protein content of synovial fluid obtained at arthroscopy before 18 months had passed since synovectomy (a total of 6 patients) was increased, but the values became even lower than before operation when the interval between synovectomy and arthroscopy was longer (a 
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total of 10 patients). There was even a significant negative correlation between the protein content of joint fluid and the length of the follow-up period (Kendall's ranking test, p=0 042). Significant correlations between enzymatic activities and follow-up time were not found. Two components of the complement pathway were assayed to determine whether any difference in these values could be found after operation as indirect evidence for immunological changes during regeneration of synovial tissue. No general increase or decrease of the values of the C3 and C4 components of the complement in follow-up sample of synovial fluid was found (see Table 6 ). The levels of C3 and C4 were higher in one-third, lower in one-third, and the same in one-third of the cases, when weight per volume values in arthroscopy samples were compared with the values at the time of synovectomy. However, C3 and C4 always tended to change in the same direction (Kendal's ranking test p=0048). This change was also slightly correlated with the change of the protein content of joint fluid in the case of C4. The higher the protein content, the higher the value of C4 (p=0054). In contrast, there was no correlation between the amounts of C3 and total protein in joint fluid (p=0943). If the values of C3 and C4 were expressed per mg of total protein in synovial fluid, the result stayed essentially the same. When expressed as a percentage of the total protein of joint fluid, the similarity of the values before and after operation was even more obvious (not shown) in the majority of the present cases. The changes in the values of the C3 and C4 components of complement failed to show any relationship to the length of follow-up time after synovectomy or to the duration of the disease. Nor The lysosomal enzymes in synovial fluid did not show significant changes during the follow-up. Their activity varied greatly from one patient to another, as has been reported in a larger group of rheumatic patients.29 Of the enzyme activities assayed the acid proteinase, cathepsin-D, had the greatest decrease. This enzyme has been shown to destroy cartilage in vitro, and its increased activity has been assayed in all components of diseased joints.30 31 The considerable decrease of its activity after synovectomy might mean either the removal of the main source of enzymatic activity or reduction of the general inflammatory reaction in the joint after synovectomy.
The decreased leucocyte count in joint fluid after synovectomy suggests diminished inflammation inside the joint, but the high levels of activity of lytic enzymes seem to persist. The lack of correlation between levels of enzymatic activity and the number of inflammatory cells was previously known.29 32 
